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AHHOTaNUA
K paboueil mporpamme yueOHOTO Kypca «VICKyCCTBEHHBIH HHTEIUIEKTY, 7-8 Kitacc
Ha YpOBHE OCHOBHOI'O 0011ero 00pa30BaHus

[Iporpamma kypca «VICKyCCTBEHHBIM MHTEUIEKT» COCTaBjieHa sl 7—9 KiaccoB B
coorBercTBUM ¢ TpeboBanmsiMu DI'OC  ocHoBHOro obmero obOpa3zoBanus (TpHKa3
Munnpocsemenuss Ne 287 ot 31 mas 2021 1.), ¢ y4eToM MNPEeeMCTBEHHOCTH IPOrpamMm
HAYaJIbHOTO, OCHOBHOTO U cpenHero oOmiero oOpaszoBanus. lIporpamMma mpenHazHaueHa IJist
MPOJOHKEHUST 00YUYeHHs] OCHOBAaM HMCKYCCTBEHHOI'O WHTEIJICKTa U OPUEHTHpPOBaHA Ha aHAJM3
JAHHBIX, BBEJICHHE B MAIIMHHOE 0OyueHHe Ha 0a30BOM YpOBHE. 3a MOCIEIHUE JECATUIECTUS BO
MHOTUX O0JIaCTSIX HAyKH M UHAYCTPUU CTalld HaKaIluIMBaThcs Ooibiive oObeMbl JaHHBIX, a
TaK)Ke CTalld Pa3BUBATHCS METOJbI MAIIMHHOTO OOYYEHHS, MO3BOJISIOIINE M3BIEKATh U3 ITHX
JTAHHBIX 3HAHUS U IKOHOMHYECKYIO TI0JIb3Yy

Jiist 6a30BOTO YpOBHS MPOrpaMMOl HPEAYCMOTPEH MPOINEIEBTUUCCKUN pa3iesl aHaIn3a
JAHHBIX B AJICKTPOHHBIX Ta0JMIIAX, a TaKKe OCHOBBI IporpammupoBanus Ha Python, anamus
nanubix Ha Python. OcHoBomosnararomieir TeMoil sIBII€TCS BBEICHHE B MPOrpaMMHUPOBAHUE HA
Python. CopmupoBanHbie y yyammxcsi 3HaHUS U YMEHHUsS B 00JacTH MPOrpaMMHUPOBAHUS Ha
Python Oyayr B nmanpHEWIIEM HCIOJB30BAHBI NPH HM3YYCHUHM aHAW3a JAHHBIX HA CTYIMCHU
OCHOBHOTO 0011ero 0o0pa3oBaHUs M MAIIMHHOIO OOYYEeHHS Ha CTYINEHU CpPEAHEro OOIlero
oOpaszoBanus. Data Science — oJfHa U3 caMbIX MPOTPECCUBHBIX 00JaCTEl B MPOrpaMMHPOBAHUU
ceroans, a Python — camplii momynspHBI W PAaCIPOCTPAHEHHBIN S3bIK, MCIONb3yEeMbIH IS
aHanu3a AaHHbIX. He yauBUTENBHO, YTO ABE 3TU OOJACTH 3HAHMM AKTHBHO H3Y4aloTCs U
MPUMEHSIOTCS CHELUAIUCTAMM JUIsl TOCTPOCHMS TNMPEIUKTHUBHBIX MOJENEH, BU3YaIM3alHUU U
pabotsl ¢ gaHHBIMH. Kypc MO3BOJIUT ydalMMCsi OCBOUTH OCHOBHBIE MHCTPYMEHTHI paOOTHI U
OPUCTYNHUTh K TMOCTPOCHUIO Mojelel W pabore ¢ AaHHBIMU. B Xxome ocBoeHHs y4eOHOTro
MaTrepuaia Kypca y ydammuxcst GoOpMHUPYETCsl YCTOMUUBBIA MHTEPEC K U3YUCHHUIO TAaHHOW TEMBI U
3aKiajbiBaeTcs 0asza JUisl MPOJOJDKEHUST 3YUYEeHUs METOJ0B MAaIlIMHHOTO OOYyYeHHUs Ha CTYNEHU
cpenHero odmiero oopa3oBaHusl.

[Tporpamma paszpaboTaHa B COOTBETCTBHM C OJIHUM W3 AMJAKTUYECKUX MPHUHIMIIOB —
MPUHIUMIIOM TpeeMcTBeHHOCTH. CopepkaHue NporpaMMbl HAXOJUTCS B TECHOW CBS3H C
MaTepuaioM Ui HadyalbHOrO 00IIero oOpa3oBaHUs, a TaKXKe SBIAETCS HEOOXOIUMBIM IS
MOCTIEAYIOLIET0 U3yUeHHUsl Ha CTYNEHH CpeJHEro odiero oopa3oBaHMs. JDTO — JIMHUA S3bIKA
nporpamMmmupoBanus Python, ocBoeHHe KOTOPOro HauMHAETCS B OCHOBHOM IIKOJIE, U CKBO3HAs
JIMHUS MAIIMHHOTO 00y4Y€HUsl, OCBOEHHNE KOTOPOTO HAUWHAETCS Ha POIEAEBTUUECKOM YPOBHE B
HayaJIbHOW U OCHOBHOM LIKOJI€ ¥ IIPOJOJIKAETCS Jajiee B CPEHEH IIKOJIE.

K 3aBepmiennro oOyueHus Mo MporpaMMe ydamiuecs JAOHKHBI MOHMMATh aKTyaJbHOCTh
aHalM3a JaHHBIX, €T0 OCHOBHBIE OOJACTH MPUMEHEHHS M METOIbl peanusaunuu. IIporpamma
IpeJIoiaraeT, YTo y ydamuxcst 0yaeTr copMHUpOBaHO IIEJIOCTHOE IMpeICTaBiIeHHe 00 aHanu3e
JTaHHBIX, pean3allii METO/IOB aHalln3a JaHHBIX Ha si3bike Python, ero cdepax nmpuMeHeHus.

Janubril Kypc onmpaercs Ha GyHAAMEHTAIBHBIC JTUIAKTHYECKUE MPUHITUIIBI, TaKUE KaK
MPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh M JIOCTYIMHOCTb, I[EJIOCTHOCTh M HEMPEPBHIBHOCTD, a
TakkKe WHHOBAIIMOHHBIE METOJBI TMPOOJIEMHO-PAa3BUBAIOIIETO M CMEIIAHHOTO OOYy4YeHWS,
MPOrPaMMHO-TIPOEKTHOIO W HMCCIIEJIOBATEIbCKOTO TOAXOA0B. B KOHIE Kaxaoro ypoka
MPUCYTCTBYIOT BONPOCHI U 3aJaHUs, MHOTME M3 KOTOPBIX OPUEHTHUPOBAHBI HA KOJIEKTUBHOE
o0cyxJeHIe, TUCKYCCUH, BEIPAaOOTKY KOJIJIEKTUBHOTO MHEHHS.

Oco0oe MecTO B peau3aluy MporpaMMbl OTBOJAUTCS BUACOJICKIUSAM, OHIIAH-pecypcam,
TpeHaxkepaM. Bce 3To co3gaeT He0OX0quMbIe YCIOBUS AJisi (POPMUPOBAHHUS CAMOCTOSITETbHOCTH
B IUJIAHUPOBAHUM Yy4eOHON MAESITENhbHOCTH, B OpraHU3allid y4eOHOTO COTPYIHUYECTBA, B
pacrpeieieHuu poJiell mpHu peleHur y4eOHbIX 3afad v mnpobdieM. HeoTbemiemol uacThbio
MPOTPaMMBI SIBJISIETCSI IPOSKTHAS JeSTEIbHOCTh 00yUYaOITUXCS.

N3ydeHre pa3nuyHbIX aclIEKTOB aHaIKM3a JAaHHBIX MO3BOJIUT CPOPMHUPOBATH Y YUALTUXCS
CIIOCOOHOCTh K aHAJUTHYECKONM U TIPOTHOCTHYECKOH JesTeNbHOCTH. [loMck OTBETOB Ha



npoOJeMHble  BOMPOCHI,  pELICHHE  MNPOOJIEMHBIX W MCCIIEJOBATEIbCKUX  3aJlaHMiA,
MHTETPUPOBAHHBIX B COJEpKaHHE, HANpaBlIeHO Ha (OPMUPOBAHUE Yy YYAIIUXCS LEITOCTHOTO
CHCTEMHOT'O MBIIIUIEHUS, KOTOPOE MO3BOJIUT MM OIICHUTh C()OPMHPOBAHHBIA KPYT TMOCTOSHHBIX
MHTEPECOB U OCYILECTBUTH OCO3HAHHBIM BHIOOpP AaibHEHIIe 00pa30BaTEIbHON TPAaeKTOPUHU U
npo¢eCCHOHATIBHOTO CAMOOIIPEICTICHHS.

Heapb u 3aaaun kypcea. [maBHas uenb Kypca — AaTh ydamumcs 6a3oBoe MpeiCTaBICHHe
00 aHanM3e JaHHBIX M pealu3aliyd OCHOBHBIX METOAOB aHANM3a JaHHBIX Ha s3bike Python,
MO3HAKOMUTH C TEPMUHOJIOTUEH UCKYCCTBEHHOT'O MHTEIJIEKTA U HAYYUTh PUMEHSATH HEKOTOPhIE
U3 €ro METOJI0B JIJIsl pELIEHMsI IPAKTUYECKUX 3a]1a4.

LleHHOCTHBIE OPUEHTHPBHI COAEPKAHUA U PeATU3ANUU POTrPaAMMBbI

ConepxkaHue TMPOrpaMMbl HOCHT MEXKIUCIMIUIMHAPHBIN Xapaktep. EcTecTBeHHBIM
06pa30M BBIIVIAAUT €TI0 BO3MOXXHAA HHTCrpanvda € JUCHUILNIMHAMHA HpeHMeTHOﬁ O6HaCTI/I
«Matematuka U MHPOpPMATHKa». Pa3BUTHE JIOTMYECKOTO W aJTOPUTMHUYECKOTO MBIILICHHS,
OCYIIECCTBIIIEMOE HA YpOKax IO OTHM JUCIHUIUIMHAM, CIYXKUT 3amade (GopMHUpOBaHUS
HEOOXOIMMOI OCHOBBI, HA KOTOPO# B JajbHEUIIIEM OyJeT OCYIIECTBIICH MEPEX0]l K MATMHHOMY
00Yy4YEHUIO Ha CTYIIEHU CPEIHETO 00IIero oOpa3oBaHusl.

Uepes MCIOIb30BAHNE PA3IMYHBIX JIATACETOB M aHAJIN3 JIAHHBIX CHHTE3HPYIOTCS 3HAHUS
Y YMCHHS y4allluXCsl, OJIYYCHHbIC UMM Ha YpOKax reorpaduu, GU3nku, OUOJIOTHH U IPYTHX.

Heornemiiemon 4acThIO nporpamMmsbl  ABJIICTCA  paiM3alidd IMPOCKTHOIO METOda
oOyuenwus. [IporpaMMoii IPeayCMOTPEHO BBIMOJHEHHE TAKUX MPOCKTOB Kak «CTaTHCTUYECKUIN
METOHA aHa/iu3a JaHHBIX», «Paznuunrnie BApHWaHTBl IIPOTpaMMHUPOBAHUA LHUKINYCCKOI'O
anroput™ay, «Hadamna nporpammupoBanust Ha Pythony. IIpoekTbl mo cBoed TUAaKTUYECKOMN
CYITHOCTH HAIeJIeHbl Ha (OPMHUPOBAHHE CHOCOOHOCTEH, MO3BOISIIONIMX AP PEKTUBHO
NCHCTBOBaTh B pealibHOW JKW3HEHHOW cutyanuu. OOmagas UMM, ydYaluecss MOTryT
AallITUPOBATHECA K U3MCHAIOINMUMCA YCIIOBUAM, OPUCHTHUPOBATLCS B p33H006p33HI)IX CUTyalusiax,
paboTaTh B KOMaH/IE.

[Tpu paboTe HaJx MPOEKTOM MOSABISETCS UCKIIOUNTENbHASI BO3MOXHOCTh (POPMUPOBAHUS
y yyalmxcs KOMIIETEHTHOCTH pa3pelieHusi mpodiieM (MOCKOIBKY O0s3aTENbHBIM YCIOBUEM
peanu3alyy MeToja MPOEKTOB B IIKOJIE SIBJISETCS PELIEHUE y4YallUMCsl COOCTBEHHBIX IpobiieM
CpPEeICTBAMHU TMPOEKTa), a TakKe OCBOCHHE CIOCOOOB JAESITETBbHOCTH, COCTABIISIFOIINX
KOMMYHHUKATHUBHYIO U HH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemble pe3ybTaTbl 0CBOCHHS Y4eOHOro Kypca

JIMYHOCTHBIE Pe3yJabTaThbl

TpeooBanne ®I'OC Yem nocruraercs

JIMYHOCTHBIE PE3yJbTaThI, O6CCHC‘-II/IBaIOH_II/IC Pazgensl

aJlanTaluio O00YYAIOIIErocs K H3MEHAIMMMCS | (BpeneHHe B HCKYCCTBEHHBIIN HHTEIICKT,

CJIIOBHUSAM COIIMAJILHOM U IPUPOIHOU Cpedbl:
y o PHPOZ pel «OcHOBBI TporpammupoBanus Ha Pythony,

YMEHHE pacrno3HaBaThb KOHKPETHBIE MPUMEPHI
MMOHSATHUS o XapaKTEPHBbIM MpU3HAKaM,
BBIIIOJIHATH ~ ONEpallid B COOTBETCTBHUH  C
ONPENCICHUEM U MPOCTEHUIIMMHU CBOMCTBaAMU
TIOHSTHS, KOHKPETU3UPOBATH MTOHSITHE
MPUMEPAMH, HCIIOIB30BaTh IIOHATHE U  €T0
CBOWCTBA TIpUM pENIEHWH 3a7a4y, a TaKxke
ONEpUPOBATh TEPMHUHAMHU U MPEICTABICHUSMHU B
00J1aCTH KOHIICTIIIMH YCTOMYUBOTO Pa3BUTHUS

«AHanu3 JaHHBIX B DJIEKTPOHHBIX
TaOJIHUIIaAX».




[{eHHOCTH HAy4YHOTO TTO3HAHUSA: Paznenbl «AHanu3 TaHHBIX B 3JIEKTPOHHBIX

OBJIaJICHUE OCHOBHBIMH HaBbikamy | TAOIUIax».

UCCIIE0BATEIbCKOM AeATEIbHOCTH, YCTAHOBKA Ha
OCMBICIICHHE ONbITa, HAOIIOACHUH, TOCTYIIKOB U
CTpeMJICHUE COBEpPILEHCTBOBATh yTH
JOCTHXCHUS! HHANBUAYAIHHOTO U KOJUICKTHBHOTO
OJiaromnosydus

MertanpeameTHblie pe3yJibTaThl

Tpeoosanue ®I'OC

Yem nocTuraercs

YMeHHe  CaMOCTOSITENIBHO  IUIAaHUPOBATH  IIyTH
JOCTHKCHUS LIENIM, B TOM YHCIIC albTEePHATHUBHBIC,
OCO3HAaHHO BBIOMpaTh Hambonee APPEKTUBHBIE
CrIOCcOObI pemieHust y4eOHBIX ¥ TO3HABATENbHBIX
3ajad.

HpOCKTHLIC 3aJaHusA

VMeHHE OICHMBAaTh IPABUIBHOCTh BBITOJIHECHHS
yueOHOW 3a7auu, COOCTBEHHBIE BO3MOXKHOCTU €€
peuIeHus.

Paznenbr «AHanu3 TaHHBIX B
AIEKTPOHHBIX TAOJIHIIAXY,

«AHanu3 gaHHbIx Ha Pythony»

YMmenune OIpPCACIIATh ITOHATHA, CO31aBaThb
O606H_I€HI/I$[, YCTaHABJIMBATb aHaJIOTuH,
KJIaCCI/I(bI/IIII/IpOBaTI), YCTaHAaBJIMBATb IMPUIUHHO-
CIICACTBCHHBIC CBA3U, CTPOUTH JJOTUYCCKUC

paccyXJIeHusl, yMO3aKJIOueHUss  (MHIYKTHUBHBIE,
NENYKTUBHBIE U 110 AaHAJIOTUH) U JIENaTh BBIBOJIBI.

Pa3nensr «AHaIM3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIAX»,

«AHanu3 naHHBIX Ha Pythony»

YMenue CO31aBaTb, NPUMCHATL U HpeO6pa30BBIBaTB
3HAKM W CHMBOJIbI, MOACIIM U CXCMbI IS PCIICHUA
y‘I66HHX M ITO3HaBaTCJIBHBIX 3a/1a4.

Pasnensl «AHann3 JaHHBIX B
AIEKTPOHHBIX TAOIHIIAXY,

«AHanu3 1aHHbIX Ha Pythony

@dopmMupoBaHUE U Pa3BUTUE KOMIIETEHTHOCTU B
obnactu ucnonb3oBanusg UKT (MKT-komnerenuun).

Pa3znensl «AHanu3 JaHHBIX B
AIIEKTPOHHBIX TaOIUIIAX»,

«AHanu3 naHHbIX Ha Pythony»

IIpenmeTrHbie pe3yJIbTaThI

TpedoBanne ®I'OC Yem pocruraercs
dopMupoBaHUE MH(POPMAIIMOHHOH u | Pasznensr
aNrOPUTMHYCCKON  KYIBTYPBL,  HOPMHPOBAHHEC | (OcHOBHI nporpamMmmupoBanust Ha Pythony
IIPEJICTaBICHUS 0 KOMIIBIOTEpE KaK
peil . p «AnHanu3 naHHbeIX Ha Python»
YHHUBEpPCAIbHOM yCTpoOiicTBe o0paboTku
UHpOpPMallMY, pa3BUTHE OCHOBHBIX HAaBBIKOB MU
YMEHHH HCIIOJIb30BaHUs KOMITBIOTEPHBIX

YCTPOMCTB.

dopMupoBaHUE TPEACTaBIeHUS 00 OCHOBHBIX
M3Yy4aeMbIX MOHATHIX (WMHPOpMAIUS, aITOPHUTM,
MOJIEJIb) U UX CBOMCTBAX.

Pasnensl «AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHUIIAXY,

«OCHOBBI TIporpamMmMupoBanus Ha Python»
«AHanu3 naHHbeIX Ha Pythony, «BBenenue




B MammMHHOE oOy4deHnue Ha Pythony

Pa3Butue AIITOPUTMHUIECKOTO MBIILIEHHUS,
HEO00XO0aUMOTO IS npodeccuoHaTbHON
JEATEIbHOCTH B COBPEMEHHOM  OOILIECTBE;
pa3BUTHE YMEHUW COCTaBUTh U  3amucaTh
QITOPUTM  JUII  KOHKPETHOTO  WCIIOJHUTEIIS;
dbopMHupoBaHHEe 3HAHMK 00 AJITOPUTMHYECKHUX
KOHCTPYKIIUSAX,  JIOTHYECKUX  3HAYCHUAX U
omepanusax; 3HAKOMCTBO C OJIHUM U3 S3BIKOB
POrPaMMHUPOBAHHUS i1 OCHOBHBIMH
AITOPUTMUYECKUMH CTPYKTypaMU — JIMHEWHOH,
YCJIOBHOM U LIMKJIMYECKOM.

Pa3nensl «AHaIU3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIAX»,

«AHanu3 naHHbIX Ha Pythony, «OcHOBEI
MaITuHHOTO 00YYCHUS»

dopmupoBaHue  yMeHuil  ¢dopmanmzanuu U
CTPYKTYpUPOBAHMUSI uH(popMaluuy, YMEHUS
BbIOMpATh CHOCOO0 TMpEeACTaBIECHUS JAHHBIX B
COOTBETCTBUU C MIOCTABJICHHOM 3a/jaueil (TabauIbl,
CXeMBl, IrpauKH, AUarpaMMbl) ¢ UCIOJIb30BaHUEM
COOTBETCTBYIOILIUX IIPOrPaMMHBIX CPEICTB
00pabOTKH JaHHBIX

Paznensl «OCHOBBI MpOrpaMMHUpPOBaHUS Ha
Pythony», «AHanu3 naHHBIX B
ANIEKTPOHHBIX TaOIUIAX»,

«AHanu3 naHHbIX Ha Pythony, «BBenenue
B MalIMHHOE 00y4yeHue Ha Python»

@®opMupoBaHUE HABBIKOB U YMEHHUH 0e30macHOro
U 11eJeco00pa3Horo IoBeIeHUs INpu padore ¢
KOMIIBIOTEPHBIMM ~ IIpOrpaMMaMHU U B CETH
HHurepHer, yMeHUs co0uT01aTh HOPMBI
MH(}OPMaLIMOHHON ATUKH U ITpaBa

Pasznen «BBeneHne B HCKyCCTBEHHBIN
UHTEJUIEKT»
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